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By 
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Abstract: Optical property such as spectral reflectance, bidirectional reflectance distribution function 
and polarization characteristics of dried sea weeds is reported together with an attempt for transparent 
substance detection taking into account optical property of dried sea weeds. It is found that transparent 
substance can be detected by using bidirectional reflectance distribution function as well as polarization 
characteristics. 
 











































































２．乾 海 苔 の 光 学 特 性 
分光放射計 MS720(350nm-1050nm)を用いて代表
的な乾海苔の裏表の分光反射特性およびその角度特
性 ( 双 方 向 反 射 率 特 性 ： BRDF(Bi-Directional 












































Fig.1 Spectral reflectance as a function of observation 
angle and transparency as well as s and p polarized 
reflectance together with degree of polarization of the 
















直線偏光度 DP は式(1)によって定義できる。 
 
DP=(Rmax-Rmin)/(Rmax+Rmin)  (1) 
 
すなわち、偏向角を変化させて乾海苔の反射率を計
測し、その最高 Rmax と最低 Rmin とによって計算
できる。Fig.1 から、乾海苔は紫外から赤エッジにか














































































Fig.3 Spectral reflectance as a function of polarization 
angle and degree of polarization of the dried sea weed. 
































３．2 方 向 反 射 率 を 用 い た 透 
明 な 乾 海 苔 混 入 異 物 検 出 
3.1 計測コンフィギュレーション 
海苔表面に付着した異物は、海苔面に対して光源
を 40 度、表反射観測用カメラを 70 度に配置した。
また、表反射観測用カメラを 100 度のところに同様
に配置して、双方向反射率を計測する。計測コンフ
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Fig.6 Light source used (20W three wavelength 




Fig.7 CCD used. 
 
 
Alignment adjust paper   Alignment adjust paper 









Fig.9 The typical dried sea weed used. 
 
3.3 光軸合わせ 





カメラ出力の波形を Fig.11 に示す。 
 
Alignment adjust paper  Alignment adjust paper 
Fig.10 Alignment adjust for both of cameras with two 
white alignment adjust papers 
 
  
(a)70 degree camera  
 
(b)100 degree camera  
Fig.11 Camera output when alignment adjustment for 



























Fig.13 Transparent fish line used (in the red circle) 
 
  
(a)70 degree camera  
 
(b)100 degree camera 
Fig.14 Camera output from the transparent fish line on 
the head surface of the dried sea weed. 
 
また、テグスの位置を変えた場合の 70 度カメラおよ




Table 1 Camera output difference between 70 and 100 
degree cameras when both cameras observe the same 
fish line (locations are different). 
  異なるテグス位置の感度 平均 
70 度 34 20 36 25 34 29.8 
100 度 144 25 134 53 114 94 








Transparent fish line is hard to see 
Fig.11 Dried sea weed with transparent fish line attached 
to the tale surface. 
 
  
(a)70 degree camera  
 
 Transparent fish line 
(b)100 degree camera 
Fig.10 Camera output from the transparent fish line on 


























付録 ： (EN) FOREIGN MATTER DETECTOR AND 
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